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Offic 



! of f 



Ehrman, white & McAuliffe, 333 Bush Street, Conf 
Room 3105, San Francisco, California, before me. 
FRANCES A. WEINROB, a Certified Shorthand Report 
a Certified Realtime Reporter, there personally- 
appeared 
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called as a witness by defendants F. Hoffmann-La R 
Ltd, Roche Molecular Systems, Inc., and Roche 
Diagnostic Systems, Inc., and who, being first dul 
sworn, was thereupon examined and testified as 

THE VIDEOGRAPHER: Good morning. 

This marks the beginning o£ Videotape 1 
the deposition of Dr. George Kuo, Ph.D., in the ma 
of Chiron Corporation v F. Hoffmann-La Roche Ltd, 
al., in the United States District Court for the 



: of C 



Liforn 



21 Today's date is No-v 

22 the time is 9:08. The locatic 

23 333 Bush Street, San Franciscc 

2S 



ise No. 98-0315 
r the 8th, 199S 



for Hoffmann-La Roche Ltd, Roche Molecular Systems, 
Incorporated and Roche Diagnostic Systems, 
Incorporated, and the videotape is being produced on 
behalf of the same. 

The video operator is Vincent Brown, a 
California Notary Public for the County of San 
Francisco, employed by Dan Mottaz Video Productions 
402 Dewey Boulevard, San Francisco, California 94116 
area code (415) 731-1300. 

Our court reporter today is Fran Weinrob 
with the reporting firm of Grossman & Cotter. 

Would counsel present please identify 
themselves and state whom they represent . 

MR. RABINOWITZ: Stephen Rabinowitz, Penn 
& Edmonds, LLP for the Roche defendants. 

MR. HERRIDGE: Peter Herridge, Pennie & 
Edmonds, LLP for the Roche defendants. 

MR. PERHACS: Pablo Perhacs, Pennie i 



Edmonds , LLP , 



> for 



Fierman, Hays S 



E VIDEOGRAPHER: If 
at this time, may t 



Certainly, please go a 



Q. Good morning, doctor. 



Would you plee 



My name is Stephen Rabinowitz. I'll be 
iking questions at your deposition here today, and t 
lestions and your answers will be recorded by Fran 
sinrob, the court reporter. 

I would ask you to speak up and to answer 
rally because the reporter can't transcribe hand 
!stures and nodding or shaking of your head. 



ore clearly. Okay? 




A. I don't recall. 

Q. Would you please describe for me your 

educational background since high school. 



University, and my P 
e of Medicine in mole 



A. I did my postdoc at Yale, and I work at U( 

School of Medicine before I join Chiron. 

Q. And apart from National Taiwan University 

Albert Einstein College of Medicine, a postdoc at Ya: 

working at UCSF School of Medicine, any other educat: 

after high school, or is that the lot? 

A. I worked at College of Medicine, National 

Taiwan University after I got my bachelor degree. 

Q. And anything else? 

Q. Okay. Let's go back to your bachelor's 

degree at National Taiwan University, what year did 



Did you graduate 



Did you subspecialize 
No, bachelor of scien 



n the laboratory? 



What projects were you involved in as an 
•rgraduate student? 

This relate to microbiology and immunology. 



5 you've just cold ir 



Can you tell me a 
t project involved? 



replicate infectious 



Would you explain to me what a phage i 
Phage is the virus infected E. coli or 



0. Was it a positive-stranded RNA viru 

A. In bacteria phage, we don't use the 

strain and minor strain. 

So, yes, if you can define, it have 
message, messenger property. So you can say t 



A. It's similar to messenger RNA. The genome 

of the cell carries the message. 

Q. And if it's not positive-stranded, is it 



JO, George v. 1 Confidentii 

lo, I didn't say 



That is depending on li 



into positi 
s- stranded? 



: classification n 



No, RNA phage doesn't infect -- 

THE WITNESS: -- mammals. 

ave you completed t 



THE WITNESS: 



respect now to RNA 
it possible to divi 



Q. Thank you. with 
that do infect mammals, is 
into positive-stranded and 



A. I guess so, yes. 

difference is between them, between the 
positive-stranded and the negative-stranded viruses? 
A. If I remember correctly from the textbook, 

the minor strain doesn't have the message, doesn't 
encode the polyprotein by itself. 

strain in order to get that function. 

Q. So a positive-stranded virus would be one 

Q. Going back to your Ph.D. work at Albert 

Einstein, did you use any molecular biology techniques 
at that time? 

A. That is -- I got my Ph.D. in molecular 



Ah, right. I had forgotten. Okay. 
And what did you do immediately after 
- graduating from Albert Einstein in 1972 
I did my postdoc at Yale. 
You began at Yale in 1972? 
Actually a little bit earlier. 
In 1971? 



n you began at Yale 



It's postdoctoral fellow. 
And did your title change? 



When did you become a research associa 
About 1975? 



Would you tell me what you worked on 
postdoctoral fellow at Yale? 

A. I work on the fruit fly, drosophila. 

(Reporter interruption.) 




Q. B surface antigen, when did you begin 

working on that project? 

A. This is overlapping project. 

Q. Right. So your involvement with the 

factor VIII project began in 1981. 

A. Right. 

Q. When did your involvement with the 

hepatitis B surface antigen project begin? 
A. That is always we have very few people 

lot of people working several different project. 
Q. Did the hepatitis B project begin as e 



When did you stop working with factor VII] 
: factor VIII project? 

scop. You began in 1981. When did that 
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overlapping project, so i 
Q. Do you continue to work with the factor VIII 

project today? 

A. Right, so then we -- no, because we pass to 

other people. 

Once we identify the peptide, we give the 
people material to sequence amino acid, once get amino 
acid sequence, give to the doner to clone the 

Q. Did you continue to work on the factor VIII 

project after you became a director of research? 

0. So as far as you can remember, you stopped 

working on that before you became a director of 



A. That's right. 

Q. And as for the hepatitis B surface antigen 

project, did you continue working with that after you 
became director of research? 

A. Yes, we also involved in the hepatitis B 

diagnostic project. 

Q. Hepatitis B diagnostic project. When did 



A. Not necessarily completely. 

This hybridization, so you are using very, 
very long term. So give me how many nucleotide we are 
talking about here so I can explain to you. 
Q. Oh, does it matter how many -- how long the 

nucleotide sequence is? 

Q. What difference does that make? 

A. Well, that depend on how you're going to n. 

the assay. 



So f 



2 of, 



nucleotides and a sequence of, say, 13 nucleotides? 

MR. GRECO: Object to the form. 

THE WITNESS: If you run 10, the 

stability will be lower than the 13, in term of the 
hybrid . 

MR. RABINOWITE: Q. So are you saying tt 
a sequence of 10 needs to be -- needs to have more 
perfect complementarity in order to -- 
A. No, I didn't say that. I said the stabil 

of the hybrid will be less stable than the 13. 
Q. Are hybrids more stable if they have bett 

complementarity than if they have less complementary 



Under stringent conditions, does that per 
only -- does that make -- impose a requirement for 
greater complementarity to remain stable than under 
less stringent conditions? 

Q. So would you agree that hybridization mea 

binding of one nucleic acid sequence to another thrc 
the binding of complementary base pairs? 

- - hydrogen binding betv 



(Reporter inte 
MR. RABINOWITZ 
I'm going to 



of hybridiza 
i f you don ' t 



binding of one nucl 
the binding of 



complementary based pairs 




MR. GRECO: Say that again, pies 

MR. RABINOWITZ; Q. Does non A, non 
hepatitis include hepatitis E? 

A. we define in here very narrow. It's 

blood-borne hepatitis. It's not A and not B. ; 

hepatitis C. So that is all. 



3 you 



non B hepatitis." Does that include hepatitis E? 

MR. GRECO: Objection. 

THE WITNESS: That is -- as I said, we 

didn't use that term. That has been used by the 
hepatologist . 

MR. RABINOWITZ: Q. You do understand the 

meaning of the term "non A, non B hepatitis"? 

Q. And are you able to tell me whether it 

includes hepatitis E or not? 



I don't think people use -- include th 
Are you familiar with a virus called G 

I'm asking for, in your opinion, is GB 



Objec 
If tt 



THE WITNESS; 
Lmilar, there's a homology; ai 
le assays basically for hepat: 

MR. RABINOWITZ: Q. 



sequence is very 
: we can pick up w 



s part 



No, it doesn't pick up by o 
And are you saying that hepatitis C 



n people isolate hepatitis E, they find 
t -- they didn't call hepatitis C. They 



Blood-t 
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Now, do you agree chat the word "these" 
referring to "other less homologous HCV isolates?" 
A. Don't ask me the English -- the attorney 

English here. I just don't understand your questio 
so I'm sorry. 

Q. Okay. Well, can you tell me what you 

understand by the rest of the paragraph beginning 
"These would be defined" and ending at the end of t 
paragraph? 



. GRECO: 



of approximately 9,000 nuc 
12,000 nucleotide, encoding a polyprotf 
size to that of hepatitis 1 



So do I have to do 
MR. RABINOWITZ: Q. 
nd then it also says i 



says, open reading fr 
o approximately 



in encoded polypro 
character to th 



5 that are conserved 



Q. Okay, let's take them one by one. 

An open reading frame of approximately 9, 
nucleotides to approximately 12,000 nucleotides. 

What does "approximately 9,000 nucleotide 

MR. GRECO: Objection. 

THE WITNESS: It's just English. 

Q. Does that mean plus 



k me that kind of question. I 
ximate. It's English defined 
to pin down. I could not answe 



"approximately 12,000 nuclec 



22 that of > 



: is a polypro 
What does th 



. RABINOWITZ: Q. 



What does "si 



Okay. The next one says, an encoded p 
r hydrophobic and/or antigenic character 



THE WITNESS: 



with RNA virus. RNA virus tend 
3 proof reading for this virus. 

virus infect you, if I isolate 
J are going to -- we are going to 

kind of sequence . 
:iow we say, okay, approximate, 
icact number. Few amino acid, I 



could not tell. 



MR. RABINOWITZ: Q. Do you know w 
f the HCV-1 polyprotein? 

This is about 3,000 amino acid. 
3,000 amino acids? 
Right . 

So based on that, are you able to 
aries for how similar -- how long or 



jolypro 



mid b 



THE WITNESS: It's hydrophobicity profile 

of the polyprotein. 

MR. RABINOWITZ: Q. And how does one 
determine whether something is similar to, in 
hydrophobicity, to HCV-1 polyprotein? 

A. You just run the computer program with your 

amino acid sequence, and then you find out the 
hydrophobicity profile and you can compare one isolate 
from other isolate, do you see the very similar 
profile. 

A. No numerical score for hydrophobicity -- 

hydrophobicity. 

Q. Is that the kind of thing one has to compare 



s graph for you. 




homologous at nucleotide level overall to HCV-1 t 
classified as an HCV. Right? 

A. In here it just says may be about 40% 



y qua 



.i£ic 



satisfy the definition of HCV. Right? 
A. From nucleotide sequence, that is true. 

Q. Right. So just to make sure I understand 

your answer correctly, it's not a requirement for 
classification as HCV that the candidate virus must 
necessarily have at least 40% overall homology at the 

A. But are you going to abandon criteria in the 

first paragraph of Column 8? 

Q. I'm talking about in addition to whatever 

other criteria apply. I'm just asking whether at least 
4 0% homology of nucleotide level -- 

A. But my answer is you have to satisfy the 

first paragraph criteria, then this nucleotide sequence 
is separate. 

Q. Good, and so my question 

A. It may be 40% . 



paragraph of Column B is satisfied, then it is not 
necessary for a virus to have at least 40% homology at 
nucleotide level to qualify as an HCV. Right? 
A. May be 40% or greater homology. That is 

what it say here. 

A. That is your assumption. We just say it may 



/ou said is that the overall homology 



jay, okay, should be greater than 4 



We didn't say anything about under 40%, so 
s difficult for me to say anything. 




May be same, may be different. 
So it's not required that they all share 
ime, at least one epitope in common with each othe 
ight? 

That is ray interpretation. 
Good, thank you. Let rae direct your 
attention back to the claims of the '596 patent. 
Actually, we're going to move on to Column 55, 
Claim 22. 

Would you read that claim over, and I'm 
going to focus on the phrase "a unique nucleotide 
residue sequence." 

What does that mean, "a unique nucleotid 
residue sequence"? 

MR. GRECO: Object to the form. 

THE WITNESS: It's just unique sequen 

MR. RABINOWITZ: Q. What does that mean 

A. There's only one sequence, all right? 

Q. Do you mean the sequence is only found i 



No, didn't say that. 
Well, then what does 



; found in anything o 



:n0WITZ: Dr. Kuo, I'm going to ask 
ly question before you answer. I 
difficult, but I will ask you to dc 



My question is, it says: 

"...a contiguous sequence of t 
10 nucleotides fully complementary 
unique nucleotide residue sequence 



sequence depicted in F 
lucleotides in -- depict 



nuclec 



found only in HCV? 

MR. GRECO: 
THE WITNESS: 



3 work through 



okay, this is unique to the hepatitis C. 

MR. RABINOWITZ: Q. How do you tell whether 
it's unique to hepatitis C? 
A. It's only found in hepatitis C. 

Q. What do you have to compare it with? 

A. Compare with all the isolates. So you give 

me a hypothetical region. 

Example. Okay, if you have a sequence, 
okay, similar or unique -- similar to type 1 , am 1 
going to call that hepatitis C? 

I say, well, you have to look all the 
sequence. We didn't give you the particular sequence 
here, so you have to compare all the 10 nucleotide. 
Q. Let me ask you this. If I provide you with 

an oligonucleotide that is perfectly complementary to, 
let's choose a sequence of HCV, let's say nucleotides 
100 through 110 as depicted in Figure 1, and I ask you, 
"Is such an oligonucleotide fully complementary to a 
unique nucleotide residue sequence in either strand of 

particular oligonucleotide satisfies that criterion of 



liquen 



IE WITNESS: So you just pic 

jolynucleotide, is homology to 



It ' 



!rfec 



complementary to HCV-1. But my question is, 
do you need to do to see whether it fulfills 
claim, satisfies this claim? 

MR. GRECO: Objection. 



And v« 



5 you 



Sorry. Objection. 



the sequence f 



synthesized randomly. 



Q. I beg your pardon? 

A. That oligonucleotide is not virus. You just 

synthesized it . 

Q. Well, let's take a look at Claim 22. It 

talks about the purified preparation of Claim 1. 

If I look back at Claim 1, Claim 1 is 
directed to a purified preparation of an 
oligonucleotide that satisfies certain limitations. 

And then it says, wherein the 
oligonucleotide comprises a contiguous sequence of at 



least 10 nucleotides fully complementary to a uniqu 
nucleotide residue sequence in either strand of the 
nucleotide residue sequence depicted in Figure 1. 

Do you agree that Claim 22 is directed t 
preparation of an oligonucleotide? 

MR. GRECO: Objection to the form. 



MR. RABINOWITZ: Q. It can be a synthetic 
oligonucleotide -- 

A. But you need Figure 1 to synthesize it. Y 

cannot randomly synthesize it. 

Q. Okay, now here is my example. Based on 

Figure 1, I've synthesized an oligonucleotide that is 
perfectly complementary to nucleotides 100 through 11 

How do I determine whether such a 
preparation of an oligonucleotide satisfies the 
requirements of Claim 22 as far as uniqueness is 
concerned? 

THE WITNESS: But you've already used t 

sequence in Figure 1 to synthesize the oligonucleotid 
So I don't understand your question here. 

MR. RABINOWITZ: Q. Will such an 



1 be complementary to a 
unique nucleotide sequence? 

A. In a particular case, yes. But you have t 

start it. You cannot just pick up randomly. 
Q. So I'm trying to find out, is anything 

that's perfectly complementary to at least 10 
nucleotides of Figure 1 going to be unique within the 
meaning of this claim? 

MR. GRECO: Objection. 

nucleotide randomly without look at the sequence in 
Figure 1, I will say no. 

MR. RABINOWITZ: Q. No, Dr. Kuo, that is 
not my question. 

I'm saying if I choose an oligo that's 
identical to any randomly chosen 10-mer in Figure 1, 
will that necessarily satisfy the requirement of 
uniqueness in Claim 22? 

MR. GRECO: Objection. 

THE WITNESS; I Still cannot understand 

your question. 

MR. RABINOWITZ: Let me come at it another 
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THE WITNESS: As 
igure 1 sequence to ma 
MR. RABINOWITZ: Q. 



Okay. Let me direct you to Colutim 9, 
rse, read anything else around it that you need tc 



13 looking. 



"...Che sequence of the region fro 
which the polynucleotide is derived is 
homologous to or complementary to a 
sequence which is unique to an HCV 
genome. More preferably, the derived 
sequence is homologous or complen 
to a sequence that is unique t 
to a majority of HCV isolates. 
And then it goes on to describ 



the HCV genome. 

Does that help clarify what the term 
ique" means -- 

MR. GRECO: Objection. 

MR. RABINOWITZ: Q. -- in Claim 22? 

It gives example. Several way to do it. 

So it says the sequence can be compared to 
wn sequences of other viral agents. 



Why would 
ting for uniquene 
So what i 

unique sequence must be 
organisms besides hepati 
MR. GRECO: 



comparison in 



5 your questic 



: found in other 



MR. RABINOWITZ: Q. Take a look at, 

"For example, the sequence can 
compared to sequences in databanks, 
e.g., Genebank, to determine whether 




3ay certain regio 



MR. GRECO; Object Co Che form. 

THE WITNESS: Not exactly. So I say t 

is a relative term. 

nucleocapsid region, with i 
likely we are very similar, only few amino acid will 

MR. RABINOWITZ: Q. Where do you draw the 
line between conserved and not conserved? 
A. He have no line to draw. It's just 

You want to develop something, immunoassay. 

tive conserve. So that is -- 
t say, okay, you have to meet this 



Why would V 
Because it' 



Q. Would you agree that a conserved HCV 

nucleotide sequence means a portion of the genomic 



(Reporter interruption.) 

MR. RABINOWITZ: Q. Would you agree that a 
HCV nucleotide sequence means a portion of 



of t 



Q. How do you determine how r 

So you need to compare it 
variability of the genome. Right? 

MR. GRECO: Object t< 

THE WITNESS: Computer 

MR. RABINOWITZ: Q. No, : 

So you compare the variab: 
particular sequence with the variability of the genome 

A. That depend on what you want to do. 

You're asking me how you define the conserve 
region, and I just say, okay, compare two sequence. If 

homology is very high, and then you say that is 
1 region. 

at is what I just explained to you. 

very high homology? 
would say yes. 

e you talking in the 80 to 90* homology? 
, I don't say. That depend on how you 



Objec 



be 80 to 90*? 

MR. GRECO: 

THE WITNESS: I don't know. As I 

mentioned very, very early, I'm not expert in nucleic 
acid diagnostic or doing this, so I can only give you 
my opinion. 

MR. RABINOWITZ: Q. So in your opinion, 
would 30 to 40% be enough? 

MR. GRECO: Objection. 

THE WITNESS: I'm not doing it. If my 



Column 19, Li: 
Column 18, Li: 



lid you take a look at E 
le S, and read through c 



Tiiddle of a paragraph. 



don't you just - 
(Simultaneous dialog.) 
MR. RABINOWITZ: Read anything in t 



THE WITNESS: Yes. 

MR. RABINOWITZ: Q. Does that passage tell 
you where to draw the line to determine whether a 
sequence is conserved or not? 

MR. GRECO: Objection to the form. 

THE WITNESS: That is describing the 

paragraph, so 1 have no way to judge. It is written bj 
our patent attorney. 

MR. RABINOWITZ: Q. When you as a scientist 
read that, do you know how to draw the distinction 
between a conserved sequence and a non-conserved 
sequence? 

A. I just mentioned, I am not the expert in 

nucleic acid biochemistry here, so I could not answer. 
Q. Okay. Let me draw your attention to the 

And, again, read anything that you need for 
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